05, 2.03)] regions. Conclusions: In this multicenter observational study, wide variation in regional and seasonal patterns in hospital and ICU admissions were noted in children with RSV-associated LRTI across the United States.
BENCHMARKING ICU UTILIZATION AMONG HOSPITALIZATIONS WITH DIABETIC KETOACIDOSIS

Lavi Oud
Learning Objectives: Diabetic ketoacidosis (DKA) is currently considered a low-risk condition, with markedly variable rates of ICU admission. While the overall incidence of DKA hospitalizations among diabetic patients has been decreasing, no longitudinal population-level data on ICU utilization has been reported in this population in the United States. Methods: We used the Texas Inpatient Public Use Data File to identify hospitalizations aged ≥18 yr and those with a principal diagnosis of DKA for the yr 2004-2013, using ICD-9-CM code 250.1X. Hospitalizations with ICU admission were identified by presence of unit-specific charges. Reports by the Center for Disease Control were used to obtain the annual prevalence of diabetes among adults in the state. We examined trends of rates of ICU admission among DKA hospitalizations, and benchmarked the incidence of DKA ICU admissions against all ICU admissions and state's population with diabetes. Descriptive statistics, regression analyses, and chi-square tests were used. Results: There were 95,924 DKA hospitalizations, with 74,770 (77.9%) ICU admissions during study period. The following changes were noted between 2004 and 2013: the rate of ICU admission among DKA hospitalizations rose by 8.1% (1.4%/year; p = 0.0004); the incidence of DKA ICU admissions increased from 9.5 to 14.8 per 1000 ICU admissions (5%/year; p<0.0001) and from 453 to 455 per 100,000 population with diabetes (0.9.%/year; p=0.4288). Conclusions: The present study is the largest ICU-focused DKA cohort reported to date. Rates of ICU admission among adult DKA hospitalizations rose slowly, being markedly higher than previously reported. The incidence of ICU admission rose faster than overall ICU utilization. However, the incidence of DKA ICU utilization remained stable among the growing diabetic population in the state, contrary to the reported progressive decline in the incidence of all DKA hospitalizations in this population. Further studies in other populations are warranted to corroborate our findings and examine the sources of the observed trends.
FUNCTION AFTER PEDIATRIC CRITICAL ILLNESS: RESULTS FROM THE SURVIVOR OUTCOMES STUDY (SOS)
Peter Ladner, Elizabeth Rhinesmith, Neethi Pinto Learning Objectives: Information on long-term clinical and function outcomes of patients who are discharged after hospitalization in the PICU is sparse. We examined functional outcomes 6 mo and 3 yr after PICU discharge in order to characterize the experiences of survivors of critical illness. Methods: We recruited a cohort of patients admitted to our urban, inner city, academic PICU over a period of 13 weeks. We then collected functional status assessments at 6 mo and 3 yr based on the Functional Status Scale (FSS), a validated measure, via telephone surveys of the parent/guardian. Results: 303 patients were admitted to the The University of Chicago Comer Children's Hospital PICU from June to August 2012; 253 of whom were eligible for participation. Of those surviving to discharge, 130 patients consented to longterm follow-up. We obtained 6-month follow up outcomes for 76 patients (58.4%) and for 40 patients (30.7%) at 3 yr. Mortality was low (4.6%) at 6 mo and remained low (6.1%) at 3 yr. Patients exhibited mild dysfunction at both 6 mo and 3 yr (mean FSS, 7.69+/-2.53; 7.97+/-2.62). FSS did not change over time (Δ 0.28, p =0.13) . At 3 yr, 31.3% of survivors had moderate dysfunction in at least one domain of the FSS and 37.5% had moderate to severe dysfunction on more than one domain. Conclusions: Despite low impairment as measured by overall functional status scores, a high proportion of PICU survivors continue to have impaired function in one or more domains. Functional status does not appear to improve between 6 mo and 3 yr after discharge in the SOS. Improved understanding of the factors affecting the well-being of these children could allow significant gains via interventions such as therapeutic and medical services, improved access or utilization of these services, or better social support of families and survivors. Further study of survivors will provide healthcare providers with a more robust clinical picture of the unique issues faced by this high-risk population. patients were white, 6.1% were black, 4.1% were Hispanic, 2.3% were Asian, 0.8% were classified as other for race, and the race for 5.8% was unknown. 30-day mortality was 11. 1%, 12.4%, 8.7%, 9.3%, 9.0%, and 19 .7% (p <0.001), while 365-day mortality was 25.4%, 24.9%, 16.5%, 23.1%, 18.8%, and 32.8% (p <0.001) in white, black, Hispanic, Asian, other, and unknown respectively. The adjusted 30-day mortality ORs were 0.89 (95% CI 0.79-0.99), 0.75 (95% CI 0.64-0.87), 0.73 (95% CI 0.60-0.88), 0.78 (95% CI 0.56 -1.11), and 1.97 (95% CI 1.79-2.16) for black, Hispanic, Asian, other, and unknown respectively using white as the reference group. The adjusted 365-day mortality ORs were 0.72 (95% CI 0.66-0.79), 0.54 (95% CI 0.48-0.61), 0.76 (95% CI 0.66 -0.88), 0.66 (95% CI 0.51 -0.85) and 1.50 (95% CI 1.38-1.63) for black, Hispanic, Asian, other, and unknown respectively using white as the reference group. Conclusions: This is the largest epidemiologic multi-center retrospective study to date investigating ICU mortality. We conclude that there race does not affect 30-day or 365-day mortality even adjusting for age, gender, type of ICU and comorbidities.
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ETIOLOGIES OF PEDIATRIC VENTILATOR-ASSOCIATED CONDITIONS-THE NEED FOR A BROAD VAC PREVENTION BUNDLE
Gregory Priebe, Gitte Larsen, Latania Logan, Susan Coffin, James Gray, Philip Toltzis, Susan Hocevar, Grace Lee Learning Objectives: Ventilator-associated conditions (VAC) in adults include diverse etiologies such as pneumonia, ARDS, pulmonary edema and atelectasis. A corollary pediatric VAC definition based on sustained increases in mean airway pressure (MAP) of ≥4 cm H2O or FIO2 of ≥25% is associated with significantly higher risk for mortality, length of hospitalization and duration of ventilation. We describe etiologies of pediatric VAC for cardiac (CICU), neonatal (NICU) or pediatric (PICU) ICU settings. Methods: Using electronic data, we identified children with pediatric VAC in a retrospective cohort (N=9,025) of mechanically ventilated children ≤18 yr of age in 6 U.S. hospitals. Clinicians at each hospital reviewed medical records and adjudicated cases to identify potential etiologies of VAC occurring within 2 calendar days of onset. Results: Among 197 confirmed cases, 98% had at least 1 potential cause identified; multiple etiologies were observed in 73%. In CICU patients (N=46), potential causes included pulmonary edema (48%), recent surgical procedures (35%), atelectasis (24%), sepsis/systemic inflammatory response syndrome (SIRS)/shock (15%). In NICUs (N=66), potential contributors included respiratory distress syndrome (45%), sepsis/SIRS/shock (21%), chronic lung disease (21%), pulmonary hypertension (20%), recent surgical procedures (18%), pulmonary edema (17%), and reopening of a patent ductus arteriosus (14%). In PICUs (N=85), pulmonary edema (36%), atelectasis (34%), pneumonia (33%), acute respiratory distress syndrome (25%), sepsis/SIRS/shock (18%), pulmonary hemorrhage (16%), and recent surgical procedures (14%) were identified as potential causes of pediatric VAC. Conclusions: Although the attributable burden of etiologies of VAC differ by ICU type, non-infectious etiologies such as pulmonary edema and atelectasis are common. To prevent pediatric VAC, care bundles originally developed to prevent ventilator-associated pneumonia may need to be augmented to incorporate care processes relevant to fluid and ventilator management, particularly around the time of procedures.
PHYSIOLOGICAL SIGNATURES OF SUBACUTE, POTENTIALLY CATASTROPHIC ILLNESSES IN THE INTENSIVE CARE UNIT
Travis Moss, Douglas Lake, Richard Kronfol, Nathaniel Ivanick, Karen Fairchild, Kyle Enfield, James Calland, J. Randall Moorman Learning Objectives: Patients in ICUs are susceptible to subacute, potentially catastrophic illnesses such as sepsis, hemorrhage, and respiratory failure. Early detection should improve outcomes, but even subtle clinical signs may only manifest late in the course. These signs-signature patterns in the dynamics of heart rate, respiratory rate, blood pressure, and oxygen saturation-may be present much earlier, but at amplitudes below the threshold of clinical detection. We hypothesized that predictive analytics might allow us to identify such signatures using large-scale time series analyses. Methods: We analyzed 144.2 patientyr of physiological monitoring time series from 9,199 consecutive admissions to neonatal, medical, and surgical ICUs at our tertiary care academic hospital (601 infants and 8,598 adults). We performed multivariable statistical analyses of mathematical time series measures from linear and non-linear domains. Results: Clinicians identified 1,248 episodes of hemorrhage, respiratory failure, or severe sepsis from standardized review of individual charts. The incidence rates ranged from 5.2 to 25 per 100 admissions. In adults, the impact of adverse events increased the ICU length of stay by a median of 2.4 to 14.0 days and increased in-hospital mortality by 2.4 to 4.2 fold over patients who did not suffer such events. Multivariate models using physiologic monitoring parameters and ECG-derived calculations to predict illnesses up to 24 hr before clinical detection and intervention had bootstrap-validated C-statistics of 0.61 to 0.78. Physiologic signatures of neonatal illnesses were concordant amongst themselves but discordant with all adult illnesses. Signatures of hemorrhage and respiratory failure leading to unplanned intubations were distinct and were concordant across adult ICUs. Severe sepsis in the adult ICUs, however, had discordant physiologic signatures. Conclusions: We conclude that subacute, potentially catastrophic illnesses have physiologic signatures that are detectable in the hr preceding clinical detection and intervention.
PAINFUL PROCEDURES AND THE DEVELOPMENT OF POSTTRAUMATIC STRESS IN THE PEDIATRIC INTENSIVE CARE UNIT
Lara Nelson, Kelsey Goodman, JohnDavid Barton, Jeffrey Gold Learning Objectives: Studies demonstrate an increased risk of posttraumatic stress disorder (PTSD) in children after PICU admission. Studies in other populations have shown an association between pain and development of PTSD, but this has not been done yet in the PICU. We hypothesize children admitted to the PICU who undergo more painful procedures (PP) will have more posttraumatic stress during and after their admission. Methods: This was a prospective, longitudinal, observational study of children following admission to a large, urban PICU. Children admitted to the PICU who were English-or Spanish-speaking, aged 8-17 yr-old, and with an anticipated admission of > 36 hr were enrolled. Exclusion criteria included developmental delay, severe psychiatric disorder, intentional injury, traumatic brain injury, or inability to complete study measures. Data collection included chart review of PP during PICU admission and evaluation of posttraumatic stress with selfreport measures: Acute Stress Checklist for Children (ASC-Kids; at admission and 1-month follow-up) and UCLA Reaction Index (UCLA RI; at 3-month follow-up). Results: A total of 46 children were enrolled and completed baseline, 1-and 3-month follow-up (M=13 yr; 60% male). Children underwent a mean of 9 (range 0-35) PP during their PICU admission, most on day 1. Excluding procedures for which sedation was most likely given, this changed to a mean of 6 (range 0-34) PP. Nearly all children had acute stress at baseline and 1-month follow-up (98% and 97%) and 50% had posttraumatic stress at 3-month follow-up. There was no correlation between the number of PP and development of posttraumatic stress. Conclusions: There is a high incidence of posttraumatic stress among PICU patients, yet there appears to be no correlation with the number of PP performed. This likely represents the complex model of development of posttraumatic stress in this population, including child and family factors and aspects of the PICU beyond just PP. Data collection continues to better define this model and develop appropriate intervention strategies.
CANCER PATIENTS REQUIRING MULTIPLE ADMISSIONS TO THE ICU: INCIDENCE, RISK FACTORS, AND OUTCOMES
Lama Nazer, Feras Hawari
Learning Objectives: Our previous work demonstrated that cancer patients who are admitted to the ICU have a significantly reduced survival, compared to patients who do not require ICU admission. In this study, we aimed to determine the impact of multiple ICU admissions on the outcomes of cancer patients and
